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Manufacturing 1821-41: Freliminary Report
by Don Patinkin

The purpose of this model is to study the interrelation-
ship between the mamufacturing and non-manufacturing sectors
of fthe economy. an equivalent approach 1s to study the intepr=-
relationship between the manufacturing sector md the ecoﬁomy
as a whole, I have followed Haavelmo!s treatment of the
agrlcultural sector of the economy, and have taken the latter
approach (cf, Girshick and Haanvelwe, Econcmetrica, XV (1947),

pe 88.).

For the purposes of this model we consider the manufacturing
sector as 1f 1t were one glant firm buying raw materials (and
1ﬂported.semi-manﬁfactures) and selling the "finished" product,
ihen the product is "finished" does not depend on any physical
provertles, but on whether i1t leaves (permanently) the manuface’
turing sector. Thus gascline used by the service trades is
from this viewpolnt Tinished; siamilarly exported semi-manufac-

tures are "finished." (Cf. hugnets, Commodity Flow, p., 22.)

we modify thils definition to include in finished output of
nanufacturing all producers' goods, whether bought by manufac-
turers or not., Otherwlse all purchase and sales of sanmi-
manufactures are ignored. UThis concept is the same as the
Department of Commerce "net value of product”" (ef. Trac

Thompson, Materials Used in Menufactures: 1929). Unfortunately

there are no continuous data readily available on this basic
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series.. ilence it has been hecessary to use data which only
approximate this ideal. Furthermore, the model makes no attempt
to explaln manufactured groducers' goods. Theme are lumped
together with general private Investment, which is constdered
a8 exogeNous, .

Cur jpintly dependent varlables are:

= dlsposable money income

Q<

b = general price level
¥ = %? = real disposable income
x? = demand of consumers (at retall level) for manufactured

consumer goods,

)

x; = supnly of same

L price of manufactured consumers! goods
D )

X, = demand of consumers for all Joods
A% .

Ihe exogemous. variables ars

g
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real private investment

por
1

rezl govemnment exvendlture

o
¥

= time
“e write cur completes model as
- Ch
(1) x = oK, u‘y+may_1+ 3ty

= exogenous

(2) z =
(3) G = exogenous
D Py
(4) x) = B *rp, I—)—-‘r- Fy v+ B, vt By tru,
v P p
(8) xp = Y, +¥, ¥ (P) Ly,
p p /-1 3 5
D S
(6) Xl - xl




B
fquation (1) is a general consumption function., (4) is
the consumution funetion for manufactured consumera’ 500483
this is assumed to depend on the relative price of mamafactured
consuncrs! goods. (5) is the supoly function for manufactured
censumers! goods, 4 speculative element is assumed to enter

here which does not enter on the consumers! side; hence the

, | ‘ P
devendence of xi on the lagzed relative nric{ —-:-L-) « In

both (4) and (5) thers is assumed to be atime tredd. (6)
8tates the assumption that there are no undesired inventories
accumulating. u, s ue.‘and u3 represent the respective dis-
turbances of the equations.

Following Haavelmo (;p;g.) e Iirst consider equationg
(1)-(3) separately. Adding them up we obtain:
(7) xD+z+G = GNP =z *&*“. ya—cﬂaynli-cts t 424G +uy
~¢ alsc have
(8) GEF 2 y4R4+S = T 4D = I
where R 3 govermment receipts, 3 = corporate savings, T =
transfer puyments, D = depreclation, and I = inventory revaluation--

all in real tepms.

Solving out for y from {7) and (8) we obtain

(9) y - Zo , o i i Z4G ~ R = S4T = D I
vz §- o~ + i-*du Y""‘ +I-—°’*|-t + |-'°L| = :

Assume that the sum of the erms in the brackets are exogenous,
and rewrite this equatisn as

(10) y =§_ « §, T+ d e+ S, [z-h:.]

where

(11) E = G =R -S4T « D4l =y =G - g,



b
fiencs z4= % equals net private investment -- which 1s assumed to be
exo:enous. We have reduced equation (1) = (3) to (10) -- and this
1s the one that will be used in conjunction with {4) - (3).

The reduced-form (limited {nformation) meﬁhod of estimaticn
was used, and the following results obtained,

{(12) y=225.2042.28 (z+E) .36y 4 .39t u,

D P '
) -
o p D '
(14) x°= -274.824 4.22 (--3%) - 1.10( —2‘--) - .Be8tF
1 P p /-1

These results show that consumers are much less price sensitive
than suppliers. They alsc indicate a strong speculative influence
on the behavior of supsliers. Statlistical tests showed almost complete
indevpzndence of the exogenous variables and the residuals, A test
for serial correlation of %the residuals showed that we would obtaln
worse results in only 8% of tho cases.

There.are many factors which make me very seriously question
the value or validity of this study. They are enumerated briefly
balow:

1. I have no idea of the magnitudes of the sonfidence Intervals
for the parameter estimated. The basic éstimating procedure leads
me to believe that they are very large; for the basic procedure ccnsiated
of adding and subtracting variables until "reasonable" results were
obtainéd. To handle this type of provlem, we must have s rmuch further
developed theory of multiple hypotheses. |

2., This study was supiosed to deal with the manufacturing
sector of the economy. Yut no attempt was madé to explain the

manufacture of producers' goods. This was Just thrown in with the
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exo_erous varlables. This procedure was necessary dve to the lack
of an acceptable theory of investment, and of adequate data.

5. The study treats the manufacturing sector-as if 1t sold
directly to the consumers. This is patently a false ~icture. I
amn sure some dlstortlon must be pressnt due to this overlooking of
the distribution sector of the economy. Eut I have no idea as to
the cd:gree of this distortion. .

4. The implication of LMLL/ equation (B8) as to the absence
of undeslred inventories, seems to be very weak, The difficulty
here was in obtaﬁning/:easure of undesired inventorles. This problem
has been discussed in a nrevious paper ("Manufacturing in the United
States" -- aultigraphed Jaruary 1, 1947).

5. In general, I believe that it is wuch more difficult to
obtaln a good model for a sector of the economy, than for the economy
as g wvhole. [For each équation that exists in the latter model,
tihhere rmust be two equations in the former: one for the sector under
study, and one for all the remalning sectors of the economy. Thus
a model which breaks down the cconomy into sectors is essentially
si=ilar to ons wh;ch attempts to describe international trade,
Correspondingly, it must confront all the difficulties arising in
~ the latter: difficultiss of bringing out interrelaticnshivs; diffi-
culties of obtdning date; and so forth. Thus my personal feelings
are that ti:e most imvortant task now is not to apnly the model
techniqu@ to sectors of the economy, but to perfect 1ts epuvlication
to the economy as a whole,

| Don Patinkin
Pebruary 25, 1948
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Appendix

The Time Zerles ang Their Construction

Yaar Xy X P o) y z B xD

1920 ' 35.5 161,56 155.9 42.8 5.84 O7.1
1921 27.7 i2e,1 152,0 40.0 1.74 3843
1622 29,0 120,4 124.8 45,7 4.01 41.7
19283 52,7 123.0 1z7.1 82,0 $.53 45,5
1924 33.1 122.9 126,.2 52,9 £.60 48.3
1625 36.0 129, 29.4 54.8 5.87 48,7
1926 35,1 126.0 129,56 58.5 5.25 5l.2
1927 57.6 122,86 126.5 5341 5.82 52.1
1928 33.5 125.5 126.9 b.4 5.20 54.2
1929 40,5 123.0 126.4 33.0 6,95 56,0
1930 3644 1l4.8  1z2,1 879 4,75 53.2

1931 30.9 100.3 102.49 34.5 4.9 49,4
1932 2505 ‘ 89i1 9702 46&9 2067 44;2
1933 22.2 . 89,4 . 83.7 47.5 2.24 45.3

1834 27 .5 100.0 100.0 51l.0 3.30 47.9
19356 29.9 107.0 103.8 54.2 3.85 50.3
1236 335.8 1058.2 104.4 82.5 5.84 56.68
1937 56,3 111.9 108.7 83.7 8,20 57.5
1038 3547 104.1 104.2 30.4 4,22 53.1
1939 a8,4 101.4 i02.6 66.0 5.85 5041
1940 293 103.3 103.4 70.5 7.06 53,5
1341 47.1 113.8 109.3 a8l.2 12,90 B8.3

{1) Consumption of processsc marmufactured goods in billions of

current dollars. (1929-1941, Shaw, Survey of Current bBusiness,

Aoril, 1942; 1920-1949, Kuznsts, Commodity Flow and Capital Formation.)

First, total non-manufactured consumption goods was founé as the
sum of coal at retall prices {p. 239}, farm consumption {p.324,
line 16), and non-manufactured Cocd {p. 136 -- markup of 20075 aprlled

to bring up to retall prices). This total was then subtructed from
B un P
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total consuription expenditure {p.304)} to yield total consumers!
exnenditure at retell level or manufactured goods. The serles
ocbialned was for 1920-1935; and these were made contlinuous with the
“haw data by free-hand regression,

(2) orice level of processed consur:rs' goods {Lills, Prices in

Fecession and in Recovery, anc Prices in a “ar Econony, HNBER,

Uccaslonal Paper Ne., 12).

P »drice level of manufactursd consumers' goeds,

general price indax

p=(3)

(3} oprise index underlying consumers' outlay (Kuznets, National
Income and Its Composition, I, 145. lxtended by Klein, "Post-iortem"

to 1939-41.)

e ?i?posable national income in billions of 1934 dollars
4
y:.-m-

(3)
{4) = disposable national income in billions of current dollars
(U. S, Dept. of Commuerce, unpublished datea)

z$ B: (p§iva$e net investwent in billicns of 1234 dollars
5
Z P E D o

{3)
(5)= private net investment in billlions of current dollars (unpub-

lished Commerce data)

xD: consurmers'outlay in biliions or 1934 dollars

p {8)
X 2 wesnn
(3)

{6} = consumers' outlay in biilions op current dollars



